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ABSTRACT

A creel survey to estimate angler effort, catch, and harvest of Chinook salmon Oncorhynchus tshawytscha was
conducted on the Kenai River between Soldotna Bridge and Warren Ames Bridge from 16 May 2007 through
31 July 2007. For the early run, 16 May through 30 June, effort was 70,256 (SE = 3,611) angler-hours and harvest
was 2,645 (SE = 456) Chinook salmon. Unguided anglers accounted for 36% of effort and 27% of harvest, versus
guided anglers who accounted for 64% of effort and 73% of harvest. The early-run harvest was composed of 20.0%
(SE = 3.8%) age-1.2 fish, 57.3% (SE = 4.7%) age-1.3 fish, 21.8% (SE = 4.0%) age-1.4 fish, and 0.9% (SE = 0.9%)
age-1.5 fish, whereas early-run Chinook passage at the sonar site was composed of 30.8% (SE = 3.1%) age-1.2 fish,
35.3% (SE = 3.2%) age-1.3 fish, 32.6% (SE = 3.2%) age-1.4 fish and 0.9% (SE = 0.6%) age-1.5 fish. For the late
run, 1 July through 31 July, effort was 219,219 (SE = 7,917) angler-hours and harvest was 9,258 (SE = 637)
Chinook salmon. Unguided anglers accounted for 51% of effort and 31% of harvest, versus guided anglers who
accounted for 49% of effort and 69% of harvest. The late-run sport harvest was composed of 11.5% (SE = 2.0%)
age-1.2 fish, 29.9% (SE = 2.9%) age-1.3 fish, 52.0% (SE = 3.2%) age-1.4 fish and 6.6% (SE = 1.6%) age-1.5 fish,
whereas the late-run (1 July through 10 August) Chinook passage at the sonar site was composed of 20.4% (SE =
1.9%) age-1.2 fish, 27.4% (SE = 2.1%) age-1.3 fish, 43.0% (SE = 2.4%) age-1.4 fish and 8.8% (SE = 1.4%) age-1.5
fish.

A standardized inriver gillnetting program was conducted near the Chinook salmon sonar site. The netting program
ran from 16 May 2007 through 10 August 2007. During the early run, 272 Chinook salmon, 1,210 sockeye salmon
O. nerka, and 9 Dolly Varden Salvelinus malma were captured. During the late run, 794 Chinook salmon, 2,004
sockeye salmon, 42 coho salmon O. Kisutch, 3 pink salmon O. gorbuscha, 13 Dolly Varden, and 1 rainbow trout
O. mykiss were captured. The ratio of Chinook salmon CPUE to all species CPUE averaged 0.24 in the early run
and 0.31 in the late run.

Key words: Kenai River, Oncorhynchus tshawytscha, Chinook salmon, creel survey, effort, harvest, gillnet,
CPUE, age composition.

INTRODUCTION

The Kenai River (Figure 1) supports the largest freshwater sport fishery in Alaska. Anglers fish
for Chinook salmon Oncorhynchus tshawytscha, coho salmon O. kisutch, sockeye salmon
O. nerka, pink salmon O. gorbuscha, Dolly Varden Salvelinus malma, and rainbow trout
O. mykiss. The Kenai River Chinook salmon fishery between Warren Ames Bridge (river mile
[rm] 5.2) and Soldotna Bridge (rm 21.1) (Figure 2) is the subject of this report.

Chinook salmon returning to the Kenai River exhibit two distinct run timing patterns: “early”
from late April through late June, and “late” from late June through early August. For
management purposes the early run is all Chinook salmon entering the river before 1 July and
the late run is all fish entering on or after 1 July. Sport anglers value fish from both runs because
of their large size; especially late-run fish which average approximately 18 kg (40 1b) and can
exceed 36 kg (80 Ib). The world record sport-caught Chinook salmon, weighing 44.1 kg (97 1b
4 oz), was harvested from the Kenai River in May 1985.

The Alaska Department of Fish and Game (ADF&G) implemented a Kenai River Chinook
salmon creel survey in 1974 in response to an increase in the number of boat anglers targeting
Chinook salmon. Angler effort and harvest continued to increase through 1988 then declined
during the early 1990s due to low Chinook salmon returns and restrictions to the fishery (Figures
3 and 4). Effort and harvest during the early-run fishery have been relatively stable since 2003
but remain below historical averages. In the late-run fishery, effort has been relatively stable
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Figure 3.-Guided versus unguided sport harvest and angler effort for early-run Kenai River Chinook
salmon between Soldotna Bridge and Warren Ames Bridge, 1977-2007.
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Source: Alaska Statewide Harvest Survey (SWHS) reports (Howe et al. 1995, 1996, 2001a-d; Mills 1982-1994;
Jennings et al. 2004, 2006a-b, 2007, 2009a-b, 2010; Walker et al. 2003).

Note: Prior to 1981, there were no data collected on guided versus unguided anglers.

Figure 4.-Guided versus unguided sport harvest and angler effort for late-run Kenai River Chinook
salmon between Soldotna Bridge and Warren Ames Bridge, 1977-2007.



since 1996, whereas harvest has fluctuated and has been above historical averages since 1998
(Figure 4). Since 1981, the Alaska Statewide Harvest Survey (SWHS) has reported separate
effort and harvest estimates for guided and unguided anglers (Figures 3 and 4).

In 1979, ADF&G began monitoring the age, sex, and length composition of the Kenai River
Chinook salmon return by implementing an inriver gillnetting program. Inriver gillnetting was
standardized to include catch rates in 1998 near the Chinook sonar site at rm 8.6 and further
standardized to include species composition in 2002. The creel survey and inriver gillnetting
programs coupled with the Chinook salmon sonar project are critical to inseason management
and the development of escapement goals for Kenai River Chinook salmon.

MANAGEMENT PLANS

The early and late Kenai River Chinook salmon runs have separate management plans adopted
by the Alaska Board of Fisheries (BOF). Management within these plans utilize estimates of
inriver return and harvest. Estimates of inriver return are obtained with sonar (Miller et al. 2004)
while estimates of harvest are obtained from creel surveys. Previous Kenai River Chinook
salmon creel surveys are published in (Conrad and Hammarstrom 1987; Eskelin 2007, 2009;
Hammarstrom (1975-1981, 1988-1994); Hammarstrom et al. (1985); Hammarstrom and Larson
(1982-1984, 1986); King (1995-1997); Marsh (1999, 2000); Reimer et al. (2002); and Reimer
(2003, 2004a, b).

The early run is managed to attain an optimal escapement goal (OEG) of 5,300 to 9,000 Chinook
salmon. If the spawning escapement is projected to exceed 9,000 fish, the fishery will be
liberalized by emergency order to allow bait. If the spawning escapement is projected to be less
than 5,300 fish, the department will restrict the fishery by emergency order by prohibiting
harvest of Chinook salmon less than 55 inches (in) total length (TL), or by closing the fishery.
In March 2003, the BOF introduced a slot limit in the Kenai River and Kasilof River Early-Run
King Salmon Conservation Management Plan (5 AAC 57.160) that prohibits harvest of Chinook
salmon between 44 in TL and those less than 55 in TL until 1 July below Soldotna Bridge and
until 15 July above Soldotna Bridge (Figure 5). This change was implemented to protect early-
run Chinook salmon that spend 5 years in salt water.

Management of the late-run Chinook salmon sport fishery is more complicated because Chinook
salmon are harvested by the commercial sockeye salmon setnet fishery along the east shore of
Cook Inlet before they enter the sport fishery. The inriver late-run Chinook salmon sport fishery
is managed under the Kenai River Late-Run King Salmon Management Plan (5 AAC 21.359
updated through register 174, Figure 5), which mandates the sport fishery be managed to achieve
a spawning escapement of 17,800 to 35,700 late-run Chinook salmon.

FISHING REGULATIONS

Regulations for the Chinook salmon sport fishery in Kenai River are among the most restrictive
of any water open to Chinook salmon fishing in Alaska. Although fish do not enter the river in
appreciable numbers until mid-May, the Chinook salmon season is open 1 January through
31 July. The area open to Chinook salmon fishing extends from the outlet of Skilak Lake to
Cook Inlet, with the exception of the confluence areas of Slikok Creek (rm 18.9), Funny River
(rm 30.4), Moose River (rm 36.4) and the Lower Killey River (rm 44.0) (Figure 1). The Slikok
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Actiona escapment Action®
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Bait Extend fishing season
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no retention of fish
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aKenai River and Kasilof River Early-Run King Salmon Conservation
Management Plan (5 AAC 57.160)
bKenai River Late-Run Chinook Salmon Management Plan (5AAC 21.359)

Figure 5.-Escapement levels and sport management actions
for Kenai River Chinook salmon fisheries.

Creek and Funny River confluence areas are closed from 1 January to 14 July, the Lower Killey
River confluence area is closed from 25 June to 14 July, and the Moose River closure is in effect
for the entire Chinook salmon fishing season. In addition, the area between Centennial
Campground (rm 20.3) and the Soldotna Bridge (rm 21.1) (Figure 2), and the area around
Morgan’s Hole (approximately rm 31) (Figure 1) are closed to fishing from boats for the entire
Chinook salmon fishing season.

The daily bag and possession limit is one Chinook salmon per day 20 in TL or longer; the annual
limit is two Chinook salmon 20 in TL or longer. Fish that are between 44 and 54.99 in TL may
not be retained before 1 July downstream of Soldotna Bridge or before 15 July upstream of
Soldotna Bridge. A person who retains a Chinook salmon 20 in TL or longer is prohibited from
fishing from a boat in the Kenai River downstream of Skilak Lake for the remainder of that day.
The use of multiple hooks and treble hooks is prohibited in the early- and late-run fisheries.
During the early-run fishery use of bait is not allowed, whereas bait is allowed during the late-
run fishery. On Sundays and Mondays, only unguided fishing is allowed and on Mondays,
unguided boat anglers may only fish from non-motorized vessels (those that do not have a motor
onboard) downstream of the outlet of Skilak Lake. In addition, all Kenai River Chinook salmon
55 in TL or longer must be sealed within 3 days of harvest at the Soldotna ADF&G office.



There are further restrictions for fishing guides and guided anglers. Guided anglers are only
allowed to fish from 0600 to 1800 hours. Guides are also prohibited from personally fishing
while conducting clients and are prohibited from conducting clients on Sundays and Mondays,
with the exception of Memorial Day and the last two Sundays in May (for charitable purposes).

The early-run fishery was liberalized in 2007 by emergency order (No. 2-KS-1-12-07) to allow
the use of bait beginning 12 June from the mouth of Kenai River upstream to a point 100 yards
below the confluence of Moose River and the Kenai River (Begich and Pawluk 2007). This
management action was taken because the spawning escapement was projected to exceed 9,000
Chinook salmon. No inseason actions were taken during the late run in 2007.

OBJECTIVES

Objectives for the 2007 study were to estimate:

1. Catch and harvest' of Chinook salmon by the sport fishery in the mainstem Kenai River
between the Warren Ames and Soldotna bridges from 16 May through 30 June (early run)
and from 1 July through 31 July (late run). Desired relative precision of the estimates for
each run is within 20%, or 1,000 fish, of the true values 95% of the time.

2. The proportion by age of the Chinook salmon population passing the Chinook salmon sonar
site (rm 8.5) from 16 May through 10 August such that all age-proportion estimates, for each
run, are within 10 percentage points of the true values 95% of the time.

3. The proportion by age of Chinook salmon harvested by the sport fishery in the mainstem
Kenai River downstream from Soldotna Bridge such that all age-proportion estimates, for
each run, are within 20 percentage points of the true values 80% of the time.

In addition to the objectives above, the project was also responsible for completing the following
tasks:

1. Estimate total sport angler effort, by run, in angler-hours. Precision of the effort estimates
are driven by that of the catch/harvest estimates (Objective 1).

2. Estimate daily catch per unit effort (CPUE) of Kenai River Chinook salmon captured in
inriver gillnets at rm 8.5. Precision of the CPUE estimates are driven by that of the Chinook
salmon proportion estimates (Objective 2.).

3. Calculate the proportion of fish captured in the inriver gillnets that are Chinook salmon.

4. Examine Chinook salmon sampled during the creel survey and inriver gillnetting for
presence of the adipose fin.

5. Collect tissue samples from Kenai River Chinook salmon sampled from inriver gillnets and
the sport harvest for future genetic analysis.

! “Harvest” is the number of fish kept; “catch” is the number of fish harvested plus fish released.



METHODS

CREEL SURVEY

A stratified, two-stage roving-access creel survey (Bernard et al. 1998) was employed to
estimate sport fishing effort, catch, and harvest of Chinook salmon from Warren Ames Bridge
(rm 5.2) to Soldotna Bridge (rm 21.1) (Figure 2). The creel survey was conducted from 16 May
2007 through 31 July 2007. First-stage sampling units were days. The unguided angler-day was
assumed to be 20 h long (0400 to 2400 hours) while the guided angler-day was 12 h long (0600
to 1800 hours) by regulation. Daily catch and harvest were estimated as the product of effort
(angler-hours) and CPUE or harvest per unit effort (HPUE). Second-stage units for estimating
angler effort and CPUE or HPUE were periodic angler counts and angler trips. Angler trips
were sampled by conducting completed-trip angler interviews.

Stratification accounted for the geographical, temporal, and regulatory factors affecting the
fishery. Since significant harvest below the sonar site would affect inriver return and
escapement estimates, angler counts were geographically stratified into two areas: (1) between
Soldotna Bridge and the Chinook salmon sonar site, and (2) between the Chinook salmon sonar
site and Warren Ames Bridge. Angler interviews did not include this level of stratification
because past attempts to estimate catch and harvest downstream of the sonar site using
geographically stratified angler interviews were ineffective (Marsh 2000). Thus, catch and
harvest downstream of the sonar site are based on estimated effort downstream of the sonar site
while assuming CPUE and HPUE are constant throughout the study area.

The creel survey was temporally stratified by week and day type (weekday and
weekends/holidays) because harvest and catch rates can differ by time (King 1995-1997).
Similarly, angler counts and angler interviews were post-stratified by angler type because catch
rates between guided and unguided anglers can differ (Reimer 2004b).

The sampling strata used for conducting Kenai River Chinook salmon angler counts and
estimating creel statistics are presented in Table 1.

Two of the four available weekdays and both weekend days were sampled each week. An
exception was the week of 29 May-3 June, when 2 days were selected randomly from the
3 weekend/holiday days available. The early run was composed of 28 strata. The late run was
composed of 19 strata. Mondays were not sampled even though unguided drift boat anglers
were allowed to fish.

Water clarity was measured to the nearest 0.05 m twice daily with a Secchi disk near
mid-channel at rm 15.3.

Angler Counts

Four angler counts were conducted during each sampled day. The first count began at the start
of a randomly chosen hour (0400, 0500, 0600, 0700, or 0800 hours) with the remaining counts
done every 5 hours (h). The schedule ensured that at least two angler counts were conducted
while guided anglers were fishing (between 0600 and 1800 hours) each day.

Counts were conducted from a boat between Soldotna Bridge and Warren Ames Bridge, a
distance of 15.9 rm. To maximize interview time, the direction (upstream or downstream)



Table 1.-Sampling strata used for conducting Kenai River Chinook salmon angler counts and
estimating creel statistics, 2007.

Sampling strata

Type Number Description

Geographic * 2 Warren Ames Bridge (rm 5.1) to downstream of the Chinook salmon sonar site (rm 8.5)
Upstream of the Chinook salmon sonar site (rm 8.5) to Soldotna Bridge (rm 21.1)

Temporal 7 Early run: 16-20 May, 22-27 May, 29 May -3 June, 5-10 June, 12-17 June,
19-24 June, and 26-30 June
6 Late run: 1 July, 3-8 July, 10-15 July, 17-22 July, 24-29 July, and 31 July
Day type 2 Weekdays
Weekends/holidays
Angler type 2 Guided
Unguided

* Used for angler counts only.

traveled to conduct angler counts was pre-selected to minimize total distance traveled and time
spent conducting the count. Anglers were counted while driving the boat through the survey
area. The entire count required approximately 45 minutes to complete, and most counts were
completed in less than 1 h. Angler counts were treated as instantaneous counts hence reflected
fishing effort at the time the count began. Anglers were counted if they were fishing or rigging
their line when observed during an angler count. Boats were counted as fishing if the boat
contained at least one angler. Eleven thumb counters were used to sum the following categories
for each geographic stratum: (1) unguided power boats, (2) unguided drift boats, (3) guided
power boats, (4) guided drift boats, (5) unguided anglers in power boats, (6) unguided anglers in
drift boats, (7) guided anglers in power boats (excluding the guide), (8) guided anglers in drift
boats (excluding the guide), (9) active boats®, (10) non-active boats’, and (11) shore anglers.
Only categories 5-8 were required for this project; categories 1-4, and 9-11 were supplementary
information for management purposes.

One count was completed each Monday between 0800 and 1400 hours as an index of effort*.
Angler Interviews

Anglers who completed fishing were interviewed at the following boat launch sites (Figure 2):

2 Boats were counted as active boats if there were no anglers actively fishing from the boat, but the boat and motor were in operation.
Boats were counted as non-active boats if there were no anglers actively fishing from the boat, the motor was not in operation, but it was

obvious the motor had been run during the day.
4 See page 17 for an explanation of Monday angler counts.
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A)  Centennial Campground
B)  Poacher’s Cove

C)  Riverbend Campground
D)  Pillars Boat Launch

E)  Eagle Rock Campground

Interviews were conducted only at Pillar’s Boat Launch when the creel survey began on 17 May.
Other boat launch sites were added to the sampling schedule immediately after sufficient boat
traffic was observed there. Centennial Campground was added to the sampling schedule on
30 May, Riverbend Campground was added on 5 June, Poacher’s Cove was added on 6 June and
Eagle Rock Boat Launch was added on 17 June. For each day sampled, the first randomly
scheduled boat count of the day was completed (between 0500 and 0900 hours) prior to
conducting interviews; therefore, the entire angler-day was not sampled. The chance of
introducing length-of-stay bias (Bernard et al. 1998) is small; in 2001, only 2% of the interviews
were conducted from 0400 to 0859 hours and the mean CPUE for that period was similar to the
overall mean (Reimer 2003). This is typical across years.

There were four time intervals per day during which interviews could be conducted; three
intervals between consecutive angler counts, and one interval after the last angler count. During
the early run, when there were more interview periods than active boat launches, each launch
was sampled once before any launch was repeated in the daily schedule. During the late run,
when there were more accessible boat launches than interview periods, access location was
chosen without replacement from the locations available. Time and boat launch were paired
randomly.

The following information was recorded for each interviewed angler: (1) time of interview, (2)
boat or shore angler, (3) guided or unguided angler, (4) number of hours spent fishing
downstream of Soldotna Bridge®, (5) number of Chinook salmon harvested downstream of
Soldotna Bridge, (6) number of Chinook salmon released downstream of Soldotna Bridge, and
(7) whgther released Chinook salmon were less than 44 in TL, 44-54.99 in TL, or 55 in TL or
greater .

Age, Sex, and Length of the Sport Harvest

Harvested Chinook salmon were sampled for age, sex, and length (ASL) during angler
interviews. Sex was identified from external morphologic characteristics. Lengths from mid eye
to fork (MEF) were measured to the nearest half-centimeter. Three scales were removed from
the preferred area of each fish and placed on an adhesive coated card (Clutter and Whitesel 1956;
Welander 1940). Acetate impressions of the scales were aged by trained staff using a microfiche
reader.

Additionally, a tissue sample (tip of axillary process) was taken from harvested fish for genetic
analysis, and each harvested fish was inspected for an adipose fin. A missing adipose fin
indicates the fish is either missing the fin naturally or received a coded wire tag as a juvenile.
Presence of a coded wire tag would identify the fish as a stray because juvenile Chinook salmon

* Hours fishing were rounded to the nearest 0.5 h and included when an angler’s line was in the water or being rigged, but not travel time or time
after an angler had harvested a fish.

® Taken during the early run only.
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are not tagged in the Kenai River. If a fish without an adipose fin was found, and permission
was granted from the angler, the fish’s head was removed and examined later for the presence of
a coded wire tag at the ADF&G Mark, Tag, and Age Laboratory in Juneau.

INRIVER GILLNETTING

The inriver gillnetting program began in 1979 (Hammarstrom 1980) and has been modified
several times to meet the changing needs of the Kenai River Chinook salmon fishery (Marsh
2000; Reimer et al. 2002; Reimer 2004a). Due to concerns of net selectivity bias with respect to
CPUE, species composition estimates, abundance estimates, as well as drifting time and area
considerations, the drift gillnetting program was standardized to estimate ASL of inriver returns,
CPUE, and species composition (Reimer 2004b). Inriver gillnetting was conducted 6 h each day
from 16 May through 10 August in an area approximately 0.6 km in length located immediately
downstream of the Chinook salmon sonar site at rm 8.5 (Figure 2). Two different mesh sizes
were fished with equal frequency. Specifications of the nets used in 2007 are shown below:

1. 5.0 inch (stretched mesh) multifiber, 80 meshes deep, 10 fathoms long, Shade 1 (clear-
steel blue), MS73 (14 strand) twine and,

2. 7.5 inch (stretched mesh) multifiber, 55 meshes deep, 10 fathoms long, Shade 1, MS93
(18 strand) twine.

From 2004 to 2006, sampling was conducted approximately 6 h per day from 3 h before to 3 h
after a low tide. An analysis of the number of fish passing the sonar site revealed potentially
more fish could be intercepted if sampling began shortly after high tide (Figure 6). Since
drifting the net is not feasible during parts of the rising and high tide stages, sampling was
scheduled to begin as close to high tide as possible and still fish the net effectively. In 2007,
sampling was scheduled for 6 consecutive hours beginning 1 h after high tide. One tide was
sampled each day, excluding periods of darkness (2300—-0400 hours).

Each drift was positioned to sample fish that would pass through the insonified river channel
(approximately 15 m offshore from the right-bank transducer to 10 m offshore from the left-bank
transducer). The drift area began immediately downstream from the sonar transducers (rm 8.6)
and ended approximately 0.4 mi downstream (rm 8.2). Drifts were terminated when either:
(1) the crew believed four fish were in the net, (2) the net was drifting within ~30 m of either
bank, (3) the net became snagged on the bottom or was not fishing properly, or (4) the end of the
drift area was reached. Drifts always began at the upstream end of the study area. Two drifts
(one starting on each bank) were completed with one mesh size before switching to the other
mesh size. For each set the mesh size, starting bank, start and stop times, and number of fish
caught by species were recorded.

Water clarity and level were recorded at rm 8.6 at the beginning, midpoint, and end of each
netting shift. Water level was recorded from a staff gauge located at the Chinook salmon sonar
site. Water clarity was measured to the nearest 0.05 m with a Secchi disk mid-channel near the
sonar site.
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Figure 6.-Percentage of all fish passing Kenai River Chinook Sonar during different
tide stages in 6 hour periods for early- and late-run Kenai River Chinook salmon, 2004—
2007.

Age, Sex, and Length of the Inriver Return

Chinook salmon captured in gillnets were removed and placed in a tagging cradle (Larson 1995)
for ASL sampling. ASL sample data were recorded on a Juniper Systems Allegro CE’ field
computer. To prevent resampling, a Y4-inch hole was punched in the dorsal lobe of the caudal fin
on every Chinook salmon handled. Each captured Chinook salmon was examined for a hole
punch prior to sampling. Chinook salmon were also checked for an adipose fin. If a Chinook
salmon adipose fin was missing, the fish was sacrificed and the head was removed and examined
later for a coded wire tag. Samples were stratified into two approximately 3-week strata during
each run with a sample-size goal of 149 fish for each stratum. Strata for the early run were
16 May-9 June and 10-30 June; strata for the late run were 1-20 July and 21 July-10 August.

7 Use of a company’s name does not constitute endorsement.
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The number and species of all fish captured were recorded. In addition, MEF lengths of
captured sockeye salmon were measured every other day. Length distribution of captured
sockeye salmon was used as one variable in a mixture model to evaluate species composition in
the insonified area at rm 8.6 (Miller et al. 2005).

Tissue samples (dorsal fin clips) were collected from returning Chinook salmon captured by the
inriver gillnets on days when sockeye salmon lengths were not being recorded. The fin clips
were placed in 2 ml plastic tubes and immersed in an alcohol buffer. Each tube had a unique
number and was stored at the ADF&G Gene Conservation Laboratory for future analysis.

Captured Chinook salmon were subsampled in the late run. After 30 June, only every other
Chinook salmon per drift was sampled for biological data. All other captured Chinook salmon
were only given a hole punch on the dorsal lobe of the caudal fin to prevent resampling and then
released. Estimates of age, sex, and length (ASL) composition of the inriver return were
generated using the Chinook salmon catches from 5.0 and 7.5 inch mesh gillnets combined.

DATA ANALYSIS

Effort, catch, and harvest were estimated separately for guided and unguided anglers using the
following procedures.

Angler Effort

The mean number of anglers on day i in stratum h was estimated by:

Thi
2. Xhig

- g=1

Xpi = 42—, (1)

"hi
where:
Xhig = the number of anglers observed in the gth count of day i in stratum h, and
hj = the number of counts on day i in stratum h.

Angler counts were conducted systematically within each sample day. The variance of the mean
angler count was estimated by:

- 2
hi
. (tnig ~Xricg-1))
Y- =2
V (i) =2 2)
24 (i —1)
Effort (angler-hours) during day i in stratum h was estimated by:
Eni = Lhi Xhi 3)
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where:

Lyj = length of the sample day (20 h for unguided anglers, 12 h for guided anglers).
The within-day variance (effort) was estimated by:
~ o 2 ~ _
V(Eni )= L2V (%ni ) 4)

The mean effort for stratum h was estimated by:

o
=

Iéhi

1
a )

Ep =

where:

dp, = number of days sampled in stratum h.

The sample variance of daily effort for stratum h was estimated by:

dy, 2
P (Eni - En)
SE(E), == . 6
FEn-=g ©)
Total effort of stratum h was estimated by:
Eh = DpEp, (7
where:
Dy, = total number of days the fishery was open in stratum h.

The variance of total effort of each stratum in a two-stage design, omitting the finite population
correction factor for the second stage, was estimated by Bernard et al. (1998):

3Vlen)

2 2. VIEni

V(E,)-(1- f)Dﬁsléﬁ+ Dy = ®
h d;

where:

f = fraction of days sampled (= dy, / Dy,).

Catch and Harvest

Catch and harvest per hour of effort for day i was estimated from angler interviews using the
jackknife method to minimize the bias of these ratio estimators (Efron 1982). The jackknife
estimate of CPUE (similarly HPUE) for angler j was:
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Mp;

2. Chia
a=1
* _ a#j
CPUE pjj =1 —.
2. ®hia
a=1
a#j
where:
Chia — catch of angler a interviewed on day i in stratum h ,
ehia — cffort (hours fished) by angler a interviewed on day i in stratum h , and
mpj = number of anglers interviewed on day i in stratum h.

The jackknife estimate of mean CPUE for day i was the mean of the angler estimates:

and the bias corrected mean was:

kk % *
CPUEnh = mhi(CPUEhi —CPUEhij+CPUEhi,

where:

The variance of the jackknife estimate of CPUE was estimated by:

2
A ok - —1 Mp; %
V(CPUE hij: m:n' 5 (CPUE:U — CPUE hi) .
hi =1

Catch during each sample day was estimated as the product of effort and CPUE by:

~ ~ ok
Chi = Ehi CPUE hi ,

and the variance by (Goodman 1960):

V(Chi )=V (En ICPUE;TJZ " V(CPUEZT)éﬁi v (En )f(CPUE;Tj.
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HPUE was estimated by substituting angler harvest for angler catch in equations (9) through
(12). Harvest during sample day i was estimated by substituting the appropriate HPUEy,;
statistics into equations (13) and (14). Total catch and harvest during stratum h was estimated

using equations (5) through (8), substituting estimated catch (éhi) and harvest (I:| hi ) during
sample day i for the estimated effort ( Ey,; ) during day i.

When no interviews from a particular angler type were obtained during a particular day, there
were no CPUE and HPUE estimates to pair with angler counts. For these days, pooled estimates
of CPUE and HPUE calculated from interviews obtained during the remaining days within the
stratum, or similar strata, were imputed. A bootstrap procedure was used to estimate the
variance introduced by use of imputed values.

Total effort, catch, and harvest estimates, and their respective variances, were summed across
strata within each run. Technically, estimates of catch and harvest by geographic location and
angler-type were not statistically independent, because HPUE and CPUE were estimated from
the same interviews for both geographic strata, and estimates were post-stratified by angler type.
This lack of independence between strata could underestimate variances; however, the bias in
variance estimates is small.

Angler Effort, Catch, and Harvest on Mondays

By regulation (5 AAC 57.121 3A) only unguided fishing from drift boats or from shore are
allowed on Mondays. Since 2002, a creel survey has not been conducted on Mondays (Reimer
2004a); rather one “index” angler count has been conducted each Monday during the middle of
the day (0800-1400 hours). For 2007, the index count was used in the following ad hoc
procedure to estimate effort, catch and harvest on drift boat Mondays:

1. Angler count data from 2001 were used to estimate the relationship between index counts
and mean angler counts on Mondays. The mean number of anglers was approximately
78% of the number counted during the “index” period.

2. To estimate angler hours of effort E, the estimated mean count was multiplied by the
length of the unguided angler-day (20 h).

3. To estimate CPUE and HPUE on Mondays without angler interviews, we exploited the
tendency for angler success to exhibit an autocorrelated time trend. CPUE and HPUE
were plotted versus time for days sampled with angler interviews, and then we
subjectively imputed CPUE and HPUE values for each Monday.

4 Catch and harvest were estimated as the product of the imputed values of CPUE and
HPUE and the estimate of E derived from the index count.

CPUE of Inriver Gillnetting

Two gillnet mesh sizes were deployed: 5.0 and 7.5 inch. Two drifts were conducted with one
mesh size, originating from each side (K) of the river; then the sequence repeated with the other
mesh size. A repetition j consisted of a complete set of four such drifts. Daily CPUE r of
species S in mesh m for day i was estimated as follows:
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where Csmijk 1s the catch of species S in mesh m during a drift originating from bank k during
repetition j on day i, emij is the effort (soak time in minutes) for that drift, J; is the number of
repetitions completed on day i, Csmij. is the catch of species i in mesh m summed across drifts on
both banks conducted during repetition j of day I, emj is the effort for mesh m summed across
drifts on both banks conducted during repetition j of day i, and €, is the mean of epjj across all

repetitions j for mesh m on day i. The variance follows Cochran (1977).

Proportion of Chinook Salmon Captured by Inriver Gillnetting

The proportion of species S passing through the insonified zone of the river channel during the
test-netting period on day i was estimated as follows:

3
2 fsij
psi =—7— (17)
2. 2 fsij
s

J; 2
Z (fsij - psi fij )
j=1

73, -1)

v(psi)z (18)

where CPUE:
2
1 2 chmijk
. k=1
=5 25 . (19)
m=1 kzemijk
-1

For species s during repetition j of day i is estimated as the mean of the CPUEs, pooled across
bank, for each mesh size,
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rij=>fg; i is the CPUE summed across all species caught during repetition j of day i, and
s

f; = the mean CPUE of salmon (all species) caught across all drifts k during day i.

Only data from repetitions with at least one drift with each mesh were used for estimation of
species proportions.

Age and Sex Composition

Age and sex composition of the Chinook salmon harvest were estimated for each run, by time
stratum t. The proportion of Chinook salmon in age/sex group b in time stratum t was estimated
as:

Poc =% (20)
where:
Nyt - the number of Chinook salmon of age/sex group b sampled during stratum t, and
ng - the number of successfully aged/sexed Chinook salmon sampled during stratum t.

The variance of Pp; was approximated® as (Cochran 1977):

_ Pot (= Pot)
(g =1

Contingency tables and chi-square tests were used to determine if age/sex composition differed
significantly (P < 0.05) among strata. If not, the proportion of Chinook salmon in age/sex group
b during an entire run, and its variance, were estimated by pooling data across strata (equations
20-21 without stratum subscripts t).

V(Ppt) 1)

The harvest of each age/sex group by time stratum t and geographic stratum g (above and below
the sonar), was estimated by:

Hgot = H gt Pot (22)

with variance (Goodman 1960):

~

V(Hgpt) = HgiV (Ppe) + PV (H gt ) =V (ot V (H gp) (23)

8 Variance estimates for species proportions assume that each fish sampled is an independent observation (i.e., that simple random sampling was
employed). In reality, the sport harvest is sampled with a multistage design (creel survey), and the inriver return with a cluster design
(netting); and technically, the age proportion variances should be estimated in the context of those designs. However, age composition
changes very slowly over time; and in the past we have assumed that variability between sampling stages and among clusters is negligible. To
verify this, we re-analyzed the 2006 netting data, calculated the age proportions following equation 8 and compared them to the simple
random sampling estimator in equation 20. The point estimates and their standard errors were essentially equivalent. Based on this evidence,
we continue to use the simple random sampling equations for convenience.
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where:

H gt and \7(I—] gt) = estimated harvest and its variance in geographic stratum g during temporal
stratum t.

If age/sex composition differed (P < 0.05) among strata, a weighted proportion was calculated:
Z H gt pbt
tr

—, (24)
Y Hgt
t

Pgb =

2

+0(Py ) HS, +0(P)H, |- (29)

~ ) n A A b . i . R
V(ﬁgb)z 1 V(Hgl)[pbl zgz_Hgbz] +V(H92)[pb2Hgl_Hgb|]
9

— - .
F H H

«Q o

The number of Chinook salmon passing the sonar N was apportioned by age and sex similarly,
using equations 20-24, ignoring geographic stratum subscript g, substituting N for H, and using
the net-captured Chinook salmon to estimate p. The inriver return R of age and sex group b was
estimated as the sum of the age/sex specific sonar passage Ny and harvest below the sonar Hyp,

Rp = Np + Hop . (26)
RESULTS

CREEL SURVEY
Effort, Catch, and Harvest

The creel survey was conducted from 16 May to 31 July. During the early run, the creel survey
sampled 20 of the 34 (59%) days the fishery was open to guided anglers and 26 of the 42 (62%)
unguided powerboat fishing days were sampled (Table 2). During the late run, the creel survey
sampled 13 of the 18 (72%) days the fishery was open to guided anglers and 18 of the 29 (62%)
of the unguided powerboat fishing days (Table 3). A total of 3,077 angler interviews were
conducted: 1,182 during the early run and 1,895 during the late run (Tables 2 and 3).

During the early run, angler counts ranged from 0 to 153 for unguided anglers and from 0 to 276
for guided anglers (Appendix Al). The largest count occurred on 16/17 June for unguided
anglers and on 19 June for guided anglers. The largest count in the early run for guided and
unguided anglers combined was 401 anglers on 16 June. During the late run, angler counts
ranged from 7 to 603 for unguided anglers and from 152 to 767 for guided anglers (Appendix
A2). The largest count occurred on 29 July for unguided anglers and on 19 July for guided
anglers. The largest count in the late run for guided and unguided anglers combined was 1,093
anglers on 19 July.

Estimated effort was 70,256 (SE = 3,611) angler-hours during the early run (Table 2) and
219,219 (SE = 7,917) angler-hours during the late run (Table 3). Guided anglers accounted for
64% of the early-run effort and 49% of the late-run effort.
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Table 2.-Estimated early-run Kenai River Chinook salmon sport fish effort, catch, and harvest
between Soldotna Bridge and Warren Ames Bridge, 16 May to 30 June 2007.

Sport fishery Chinook salmon
open to fishing ~ Sampled Interviews Effort Catch * Harvest
from powerboats  (Number (Number Days Number Number
(No. of days) of days) conducted) fished SE of fish SE of fish SE
16-20 May
Guided weekdays 4 2 10 540 316 0 0 0 0
Guided weekends 1 1 0 28 11 0 0 0 0
Unguided weekdays 4 2 2 280 67 0 0 0 0
Unguided weekends 2 2 32 400 94 0 0 0 0
22-27 May
Guided weekdays 4 2 33 892 269 34 15 13 8
Guided weekends 2 1 18 924 144 0 0 0
Unguided weekdays 4 2 59 650 109 12 7 5
Unguided weekends 3 2 69 750 228 0 0 0
29 May-3 June
Guided weekdays 4 2 49 2,304 532 145 38 64 24
Guided weekends 1 1 28 608 140 27 12 27 12
Unguided weekdays 4 2 32 1,270 195 33 30 11 11
Unguided weekends 2 2 81 1,100 161 33 14 15 7
5-10 June
Guided weekdays 4 1 30 5936 1,169 85 30 28 15
Guided weekends 1 1 13 948 420 38 28 38 28
Unguided weekdays 4 1 12 660 113 0 0 0 0
Unguided weekends 2 2 48 1,885 550 96 50 64 35
12-17 June
Guided weekdays 4 2 78 8,400 1,819 1,072 369 582 159
Guided weekends 1 1 29 2,556 835 221 96 84 44
Unguided weekdays 4 2 44 3,120 445 152 51 152 51
Unguided weekends 2 2 122 4,345 531 159 41 122 35
19-24 June
Guided weekdays 4 2 85 8,606 1,939 821 456 679 378
Guided weekends 1 1 47 1,376 322 28 13 23 11
Unguided weekdays 4 2 48 3,340 675 223 126 181 97
Unguided weekends 2 2 60 2,530 577 132 57 102 46
26-30 June
Guided weekdays 4 2 46 9,148 1,082 481 173 377 134
Guided weekends 1 1 12 1,940 297 74 36 19 19
Unguided weekdays 4 2 65 3,370 372 35 17 16 15
Unguided weekends 1 1 30 1,760 84 41 23 41 23
Day type subtotals
Guided weekdays 28 13 331 36,416 3,172 2,638 613 1,743 432
Guided weekends/holiday 8 7 147 8,380 1,052 389 108 191 58
Unguided weekdays 28 13 262 12,690 927 455 140 366 111
Unguided weekends/holiday 14 13 442 12,770 1,005 462 90 344 72
Angler type subtotals
Guided 34 20 478 44,796 3,342 3,027 623 1,934 436
% Guided 40% 64% 7% 73%
Unguided ° 42 26 704 25,460 1,367 917 167 710 132
% Unguided 60% 36% 23% 27%
Early-run total © 1,182 70,256 3,611 3,944 645 2,645 456

a

b

v
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"Harvest" = fish kept; harvest estimates may not sum to total due to rounding.
Unguided angler estimates biased low because Mondays were not sampled.

"Catch" = fish harvested plus fish released; catch estimates may not sum to total due to rounding.



Table 3.-Estimated late-run Kenai River Chinook salmon sport fish effort, catch, and harvest
between Soldotna Bridge and Warren Ames Bridge, 1 July to 31 July 2007.

Sport fishery Chinook salmon
open to fishing ~ Sampled Interviews Effort Catch * Harvest ”
from powerboats ~ (Number (Number Days Number Number
(No. of days) of days) conducted) fished SE of fish SE of fish SE
1 July
Unguided weekends 2 1 42 1,995 597 92 6 65 37
3-8 July
Guided weekdays 4 2 136 15,624 3,057 554 172 320 104
Guided weekends 1 1 36 3,336 803 110 48 96 41
Unguided weekdays 4 2 49 8,520 1,033 158 62 63 51
Unguided weekends 2 2 101 7,000 1,219 396 114 286 86
10-15 July
Guided weekdays 4 2 88 18,476 2,122 1,184 276 1,129 248
Guided weekends 1 1 18 5348 1,271 298 133 298 133
Unguided weekdays 4 2 88 11,230 1,868 406 141 74 29
Unguided weekends 2 2 182 13,600 1,287 524 101 268 67
17-22 July
Guided weekdays 4 2 146 26,868 2,964 2,229 326 1,734 343
Guided weekends 1 1 64 4,716 727 416 83 296 65
Unguided weekdays 4 2 163 20,800 3,578 1,025 305 423 184
Unguided weekends 2 2 206 10,725 1,663 1,047 229 596 130
24-29 July
Guided weekdays 1 2 148 22,228 2,233 2,603 400 1,973 279
Guided weekends 1 1 18 5,100 1,464 348 137 239 113
Unguided weekdays 4 2 86 18,510 1,218 740 142 400 108
Unguided weekends 4 2 185 14,060 1,386 606 110 421 85
31 July
Guided weekdays 1 90 4,948 1,316 394 116 320 95
Unguided weekdays 1 1 49 6,135 1,168 280 90 256 85
Day type subtotals
Guided weekdays 14 9 608 88,144 5418 6,964 621 5,476 526
Guided weekends 4 4 136 18,500 2,221 1,171 214 929 191
Unguided weekdays 17 9 435 65,195 4,495 2,609 380 1,216 237
Unguided weekends 12 9 716 47,380 2,861 2,664 296 1,636 193
Angler type subtotals
Guided 18 13 744 106,644 5,855 8,135 657 6,405 559
% Guided 39% 49% 61% 69%
Unguided ° 29 18 1,151 112,575 5,328 5,273 482 2,853 306
% Unguided 61% 51% 39% 31%
Late-run total © 1,895 219,219 7,917 13,408 815 9,258 637

a

b

C
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"Harvest" = fish kept; harvest estimates may not sum to total due to rounding.
Unguided angler estimates biased low because Mondays were not sampled.

"Catch" = fish harvested plus fish released; catch estimates may not sum to total due to rounding.



In the early run, daily catch rates (CPUE) varied from 0 to 0.097 and averaged 0.027 fish per
hour for unguided anglers, while daily CPUE for guided anglers ranged from 0 to 0.185 and
averaged 0.048 fish per hour (Appendices B1 and B2). Daily CPUE in the early-run was highest
on 19 June for unguided anglers and on 13 June for guided anglers. In the late run, daily CPUE
varied from 0.016 to 0.125 and averaged 0.047 fish per hour for unguided anglers, while daily
CPUE for guided anglers ranged from 0.025 to 0.150 and averaged 0.072 fish per hour
(Appendices B3 and B4). Daily CPUE was highest in the late run on 22 July for unguided
anglers and 25 July for guided anglers.

The estimated harvest of Chinook salmon during the early run was 2,645 (SE = 456) (Table 2).
Guided anglers accounted for 73% of the harvest compared to 27% for unguided anglers. The
estimated catch of early-run Chinook salmon was 3,944 (SE = 645). The difference between the
catch and the harvest is 1,299 Chinook salmon, which is the 33% of the catch that was released.
Anglers reported releasing 91 Chinook salmon for the 1,182 interviews conducted during the
early run of which 47 were reported to be below the slot limit of 44 in TL, 20 (22%) were
reported to be within the slot limit (44 to 54.99 in TL) and 24 were reported as unknown whether
above or below the slot limit. The absolute precision for total harvest (£894 fish) satisfied the
project objectives (within 20% or 1,000 fish of the true value 95% of the time).

The estimated harvest of Chinook salmon during the late run was 9,258 (SE = 637) (Table 3).
Guided anglers accounted for 69% of the harvest compared to 31% for unguided anglers. The
estimated catch of late-run Chinook salmon was 13,408 (SE = 815). The difference between the
catch and the harvest is the 31% of the catch that was released. The relative precision for total
harvest (£13.5%) and catch (£11.9%) satisfied the project objectives (within 20% of the true
value 95% of the time).

Approximately 4.5% of the early-run effort and 17.2% of the late-run effort occurred
downstream of the Chinook salmon sonar site (Appendices C1 and C2). The estimate of late-run
harvest below the Chinook salmon sonar site was 1,750 (SE = 213) (18.9%), whereas 7,507
(SE = 600) Chinook salmon were harvested upstream of the sonar site (Appendix C2).

Daily angler counts and interpolated values of HPUE and CPUE used to index effort, harvest,
and catch on Mondays during the late run, indicated an effort of 17,222 angler-hours, a harvest
of approximately 684 Chinook salmon, and a catch of 935 on Mondays (Figure 7). This
represented approximately 8% of total late-run effort, and 7% of total catch and harvest.
Estimates of catch, harvest, and effort on Mondays are not included in the seasonal totals.

INRIVER GILLNETTING
Species Composition

During the early run, 272 Chinook salmon and 1,210 sockeye salmon were captured with gillnets
(Appendices D1 and D2). CPUE and Chinook salmon ratios were calculated using only
salmonids greater than or equal to 400 mm MEF length because this length approximates the
lower length limit detectable by the sonar (Debby Burwen, ADF&G, Sport Fish Division,
Anchorage, personal communication). A total of 33 other fish (less than 400 mm in MEF
length) were captured, 5 sockeye salmon and 28 eulachon Thaleichthys pacificus. Daily
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Figure 7.-Monday unguided drift boat sport catch, harvest, and angler effort for late-run Kenai
River Chinook salmon, 1999-2007.

Chinook salmon CPUE ranged from 0 to 0.192 and averaged 0.056 (Appendix D3). The daily
ratio of Chinook salmon to total salmon captured ranged from O to 1.00 and averaged 0.24
(Appendix D3).

During the late run, 794 Chinook salmon, 2,004 sockeye salmon, 42 coho salmon, 3 pink
salmon, 13 Dolly Varden greater than 400 mm MEF length were captured (Appendices D4 and
D5). In addition, 1 rainbow trout less than 400 mm MEF length was captured in the late run.
Daily Chinook salmon CPUE ranged from 0.021 to 0.654 and average 0.254 (Appendix D6).
The daily ratio of Chinook salmon to total salmon captured ranged from 0.04 to 0.88 and
averaged 0.31 (Appendix D6).

Catch from the 5.0 inch and 7.5 inch mesh gillnets was compared to assess age, size, and/or
species selectivity bias. Chinook salmon less than 600 mm MEF length were more abundant in
the 5.0 inch mesh gillnets whereas other length classes were of comparable abundance in each
mesh (Figure 8). Length frequency distributions and mean daily length of sockeye salmon
caught in each mesh were similar (Figure 8 and Appendix E1).

The species composition of fish captured in the 5.0 inch and 7.5 inch mesh gillnets was
significantly different in both the early run (3> = 122.0, df = 2, P < 0.0001) and the late run (3 =
259.4.7,df =1, P <0.0001). The 5.0 inch mesh captured a lower proportion of Chinook salmon
and higher proportion of sockeye salmon than the 7.5 inch mesh (Appendices D1, D2, D4 and
D5).
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Figure 8.-Length distributions of Kenai River Chinook and sockeye salmon caught
with 5.0 and 7.5 inch mesh gillnets, 2007.

AGE, SEX, AND LENGTH

Creel Survey

The early-run Chinook salmon sport harvest was composed of 20.0% (SE = 3.8%) age-1.2 fish,
57.3% (SE = 4.7%) age-1.3 fish, 21.8% (SE = 4.0%) age-1.4 fish, and 0.9% (SE = 0.9%) age-1.5
fish (Table 4). Age-1.3 males (33.6%, SE = 4.5%) comprised a higher percentage of the total
early-run harvest than age-1.3 females (23.6%, SE = 4.1%), whereas age-1.4 males (6.4%, SE =
2.3%) comprised a lower percentage of the total early-run harvest than age-1.4 females (15.5%,
SE = 3.5%) (Table 4). The slot limit truncated the early-run harvest length composition at
44 in TL (Figure 9).
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Table 4.-Age composition and estimated sport harvest by age class for the
early-run Kenai River Chinook salmon between Soldotna Bridge and Warren
Ames Bridge, 16 May to 30 June 2007.

Age
Parameter 1.2 1.3 1.4 1.5 Total
Female
Sample size 3 26 17 1 47
Harvest 72 625 409 24 1130
SE harvest 42 151 114 24 231
% harvest 2.7% 23.6% 15.5% 0.9% 42.7%
SE % harvest 1.6% 4.1% 3.5% 0.9% 4.7%
Male
Sample size 19 37 7 - 63
Harvest 457 890 168 - 1515
SE harvest 123 193 67 - 289
% harvest 17.3% 33.6% 6.4% - 57.3%
SE % harvest 3.6% 4.5% 2.3% - 4.7%
Both sexes combined
Sample size 22 63 24 1 110
Harvest 529 1,515 577 24 2,645
SE harvest 135 289 143 24 456
% harvest 20.0% 57.3% 21.8% 0.9% 100.0%
SE % harvest 3.8% 4.7% 4.0% 0.9% 0.0%

Notes: Values given by age and sex may not sum to totals due to rounding.

The late-run sport harvest was composed of 11.5% (SE = 2.0%) age-1.2 fish, 29.9% (SE = 2.9%)
age-1.3 fish, 52.0% (SE = 3.2%) age-1.4 fish, 6.6% (SE = 1.6%) age-1.5 fish, and 0.4% (SE =
0.4%) age-2.3 fish (Table 5). Age-1.4 females (32.0%, SE = 3.0%) comprised a higher
percentage of the total late-run harvest than age-1.4 males (20.1%, SE = 2.6%), whereas age-1.3
females (8.6%, SE = 1.8%) comprised a lower percentage of the total late-run harvest than age-
1.3 males (21.3%, SE = 2.6%) (Table 5). Sample size goals and relative precision goals for
estimates of age proportions of the harvest were met for each sampling stratum in the late run.

Inriver Gillnetting

During the early run, the age composition of the inriver run did not differ among temporal strata
(x* = 4942, df = 2, P = 0.781) with age-1.2, age-1.3 and age-1.4 fish considered (97% of the
sample). Age-1.3 fish were most abundant, comprising 35.3% (SE = 3.2%) of the inriver run,
followed by age-1.4 fish (32.6%, SE = 3.2%) and age 1.2 fish (30.8%, SE =3.1%) (Table 6).
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Figure 9.-Length distributions of early- and late-run Kenai River Chinook salmon creel
survey and inriver gillnetting samples, 2007.

During the late run, the age composition of the inriver run differed among temporal strata
(x> =721, df =2, P <0.027), and age composition estimates for Chinook salmon passing by the
sonar site (Table 7) were weighted by the sonar passage estimates in each temporal stratum
(Appendix F1). Age-1.4 fish were most abundant, comprising 43.0% (SE = 2.4%) of the total
return, followed by age-1.3 fish (27.4%, SE = 2.1%) and age-1.2 fish (20.4%, SE = 1.9%).

The age composition of the early run and the late run differed (y* = 29.10, df = 2, P = 0.0001).
Age-1.4 (43.0%, SE = 2.4%) and age-1.5 (8.8%, SE = 1.4%) fish in the late run were more
prevalent than age-1.4 (32.6%, SE = 3.2%) and age-1.5 (0.9%, SE = 0.9%) fish in the early run.
Whereas age-1.2 (30.8%, SE = 3.1%) and age-1.3 (35.3, SE = 3.2%) fish in the early run were
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Table 5.-Age composition and estimated sport harvest by age class and geographic strata for late-run
Kenai River Chinook salmon between Soldotna Bridge and Warren Ames Bridge, 1 July to 31 July 2007.

Age
Parameter 1.2 1.3 1.4 1.5 2.3 Total
Female
Sample size 1 21 78 5 105
% sample 0.4% 86% 31.8% 2.0% 42.9%
SE % sample 0.4% 1.8% 3.0% 0.9% 3.2%
Downstream harvest 7 150 557 36 750
SE downstream harvest 7 36 85 16 107
Upstream harvest 31 643 2,390 153 3,217
SE upstream harvest 31 144 294 69 350
Total harvest 38 794 2,947 189 3,968
SE total harvest 38 174 342 85 400
Male
Sample size 27 52 49 11 1 140
% sample 11.0% 21.2%  20.0% 4.5% 0.4% 57.1%
SE % sample 2.0% 2.6% 26% 1.3% 0.4% 3.2%
Downstream harvest 193 372 350 79 7 1,000
SE downstream harvest 42 64 62 25 7 134
Upstream harvest 827 1,593 1,501 337 31 4,290
SE upstream harvest 164 234 226 103 31 417
Total harvest 1,020 1,965 1,852 416 38 5,290
SE total harvest 198 277 269 126 38 467
Both sexes combined
Sample size 28 73 127 16 1 245
% sample 114% 29.8% 51.8% 6.5% 0.4% 100.0%
SE % sample 2.0% 2.9% 3.2% 1.6% 0.4% 0.0%
Downstream harvest 200 522 907 114 7 1,750
SE downstream harvest 43 81 124 31 7 213
Upstream harvest 858 2,237 3,892 490 31 7,507
SE upstream harvest 167 283 393 125 31 600
Total harvest 1,058 2,758 4,799 605 38 9,258
SE total harvest 202 330 443 152 38 637

Notes: Values given by age and sex may not sum to totals due to rounding.
"Downstream" = Kenai River reach between Warren Ames Bridge and the Chinook salmon sonar site.
"Upstream" = Kenai River reach between the Chinook salmon sonar site and Soldotna Bridge.
"Total harvest" = the downstream and upstream reach harvests combine.
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Table 6.-Age composition and estimated sonar passage by age class for early-run Kenai
River Chinook salmon, 16 May to 30 June 2007.

Age
Parameter 1.2 1.3 1.4 1.5 2.2 Total
Female
Sample size 17 41 44 2 - 104
Sonar passage estimate 1,247 3,009 3,229 147 - 7,632
SE sonar passage estimate 293 431 444 104 - 578
% sonar passage 7.7% 18.6% 19.9% 0.9% - 47.1%
SE % sonar passage 1.8% 2.6% 2.7% 0.6% - 3.4%
Male
Sample size 51 37 28 - 1 117
Sonar passage estimate 3,742 2,715 2,055 - 73 8,585
SE sonar passage estimate 470 414 367 - 73 586
% sonar passage 23.1% 16.7% 12.7% - 0.5% 52.9%
SE % sonar passage 2.8% 2.5% 2.2% - 0.5% 3.4%
Both sexes combined
Sample size 68 78 72 2 1 221
Sonar passage estimate 4,990 5,724 5,283 147 73 16,217
SE sonar passage estimate 519 541 529 104 73 403
% sonar passage 30.8% 35.3% 32.6% 0.9% 0.5% 100.0%
SE % sonar passage 3.1% 3.2% 3.2% 0.6% 0.5% 0.0%

Note: Values given by age and sex may not sum to totals due to rounding.

Table 7.-Age composition and estimated sonar passage by age class for late-run Kenai
River Chinook salmon, 1 July to 10 August 2007.

Age
Parameter 1.2 1.3 1.4 1.5 2.2 Total
Female
Summed sample size 13 28 127 16 - 184
Sonar passage estimate 1,164 2,713 12,324 1,624 - 17,825
SE sonar passage estimate 402 583 1,104 446 - 1,218
% sonar passage 2.7% 6.3% 28.7% 3.8% - 41.5%
SE % sonar passage 0.8% 1.2% 2.2% 0.9% - 2.4%
Male
Summed sample size 80 103 66 23 2 274
Sonar passage estimate 7,607 9,043 6,171 2,145 188 25,154
SE sonar passage estimate 798 819 727 448 136 1,084
% sonar passage 17.7% 21.0% 14.4% 5.0% 0.4% 58.5%
SE % sonar passage 1.8% 1.9% 1.7% 1.0% 0.3% 2.4%
Combined
Summed sample size 93 131 193 39 2 458
Sonar passage estimate 8,771 11,757 18,495 3,768 188 42,979
SE sonar passage estimate 842 915 1,061 591 136 1,370
% sonar passage 20.4% 27.4% 43.0% 8.8% 0.4% 100.0%
SE % sonar passage 1.9% 2.1% 2.4% 1.4% 0.3% 0.0%

Note: Values given by age and sex may not sum to totals due to rounding.
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more prevalent than age-1.2 (20.4%, SE = 1.9%) and age-1.3 (27.4%, SE = 2.1%) fish in the late
run.

Age compositions by mesh size did not differ for the early run (3> = 2.652, df = 2, P = 0.266)
and for the late run (y° = 0.451, df = 2, P = 0.816). Age composition estimates derived from
7.5 inch mesh (Appendices G1 and G2) were similar to the age composition estimates derived
from the 5.0 and 7.5 inch mesh gillnets combined (Tables 6 and 7) and are compiled for
historical comparison to years prior to 2002 when only 7.5 inch mesh nets were used to estimate
the age composition of the inriver run.

The age composition of the early-run harvest and the early-run differed (3> = 11.939, df = 2,
P =0.0026) among ages 1.2, 1.3, and 1.4. Anglers harvested a larger percentage of age-1.3 fish
and a smaller percentage of age-1.2 and age-1.4 fish (Tables 4 and 6, Figure 10). The age
composition of the late-run harvest and the late-run inriver run was not significantly different
()(2 =13.368, df =3 P < 0.004) among ages 1.2, 1.3, 1.4, and 1.5. However, anglers did harvest
a smaller percentage of age-1.2 and larger percentage of age-1.4 fish (Tables 5 and 7).

LENGTH-AT-AGE COMPARISONS

MEF lengths are compiled by age and sex for the early run (Table 8) and the late run (Table 9).
A graphical depiction of length-at-age is shown in Figure 11. Mean length-at-age and sex was
similar for the creel survey and inriver gillnets except for age-1.4 fish in the early run. Age-1.4
females (967 mm, SE = 8) sampled from inriver gillnets in the early-run averaged 55 mm longer
than age-1.4 females (913 mm, SE = 13) sampled from the creel survey in the early run. Age-1.4
males (989 mm, SE = 12) sampled from inriver gillnets in the early run averaged 56 mm longer
than age-1.4 males (934 mm, SE = 18) sampled from the creel survey in the early run.

OTHER RESULTS

Kenai River discharge was above average for the early run and below average for most of the
late run, while Secchi disk measurements of water clarity were average for the early run and
above average for most of the late run (Figure 12). There were 396 unique Chinook salmon
examined in the sport harvest for the presence of an adipose fin of which none were missing the
adipose fin. There were 1,066 Chinook salmon examined in gillnets for the presence of an
adipose fin, of which, 3 were missing their adipose fin. ADF&G staff sealed 3 Chinook salmon
brought in to the ADF&G Soldotna office in fulfillment of the 55 inch or greater sealing
requirement, all during the late run. Finally, tissue samples (fin clips) for future genetic analysis
were taken from 371 Chinook salmon sampled from inriver gillnets, (121 early run, 250 late run)
and 389 tissues samples were taken from Chinook salmon sampled from the creel survey (121
early run, 268 late run).

DISCUSSION AND RECOMMENDATIONS

CREEL SURVEY

The early-run Kenai River Chinook salmon slot limit regulation prohibiting retention of Chinook
salmon between 44 and 55 inches TL has been effective at protecting age-1.5 Chinook salmon in
the early run. Only one early-run age-1.5 Chinook salmon has been sampled in the creel survey
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Figure 10.-Age composition of early-run Kenai River Chinook salmon sport harvest versus inriver return, 1986-2007.



Table 8.-Early-run Kenai River Chinook salmon lengths by sex and age from creel survey
and inriver gillnet samples, 16 May to 30 June 2007.

Age
Parameter 1.2 1.3 1.4 1.5 2.2 Combined
Creel Survey
Females
Sample size 3 26 17 1 47
Mean length (mm) 650 835 913 1,030 855
SE length (mm) 35 10 13 13
Min length (mm) 590 730 795 1,030 590
Max length (mm) 710 905 995 1,030 1,030
Males
Sample size” 19 37 7 63
Mean length (mm) 615 806 934 763
SE length (mm) 15 10 18 15
Min length (mm) 450 630 835 450
Max length (mm) 730 900 980 980
Both sexes combined
Sample size? 22 63 24 1 110
Mean length (mm) 620 818 919 1,030 802
SE length (mm) 14 8 11 11
Min length (mm) 450 630 795 1,030 450
Max length (mm) 730 905 995 1,030 1,030
Inriver Gillnet Samples
Females
Sample size” 17 41 44 2 104
Mean length (mm) 650 848 967 1,090 871
SE length (mm) 12 6 8 20 12
Min length (mm) 580 760 845 1,070 580
Max length (mm) 775 935 1,070 1,110 1,110
Males
Sample size” 51 37 28 1 117
Mean length (mm) 626 797 989 510 766
SE length (mm) 8 10 12 15
Min length (mm) 480 665 870 510 480
Max length (mm) 730 920 1,115 510 1,115
Both sexes combined
Sample size" 68 78 72 2 1 221
Mean length (mm) 632 824 976 1,090 510 815
SE length (mm) 7 7 7 20 10
Min length (mm) 480 665 845 1,070 510 480
Max length (mm) 775 935 1,115 1,110 510 1,115

Note: All lengths measured from mid eye to fork.
* Age and sex values may not sum to totals due to rounding.
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Table 9.-Late-run Kenai River Chinook salmon lengths by sex and age from creel survey and
inriver gillnet samples, 1 July to 31 July 2007.

Age
Parameter 1.2 1.3 1.4 1.5 2.2 2.3 Combined
Creel Survey
Females
Sample size” 1 21 78 5 105
Mean length (mm) 630 873 975 1,046 954
SE length (mm) 6 5 27 7
Min length (mm) 630 820 850 970 630
Max length (mm) 630 920 1,070 1,120 1,120
Males
Sample size” 27 52 49 11 1 140
Mean length (mm) 654 800 1,000 1,123 830 867
SE length (mm) 11 8 10 9 830 14
Min length (mm) 535 600 840 1,070 1 535
Max length (mm) 755 910 1,160 1,170 830 1,170
Combined
Sample size” 28 73 127 16 1 245
Mean length (mm) 653 821 984 1,099 830 905
SE length (mm) 11 7 5 13 9
Min length (mm) 535 600 840 970 830 535
Max length (mm) 755 920 1,160 1,170 830 1,170
Inriver Gillnet Samples
Females
Sample size” 13 28 127 16 184
Mean length (mm) 635 834 974 1,064 936
SE length (mm) 15 13 5 10 9
Min length (mm) 525 710 840 1,010 525
Max length (mm) 720 925 1,115 1,150 1,150
Males
Sample size” 80 103 67 23 2 275
Mean length (mm) 635 783 998 1,095 555 817
SE length (mm) 6 6 10 10 15 10
Min length (mm) 515 655 820 1,030 540 515
Max length (mm) 760 930 1,210 1,230 570 1,230
Combined
Sample size” 93 131 194 39 2 459
Mean length (mm) 635 794 982 1,082 555 865
SE length (mm) 5 5 5 8 15 8
Min length (mm) 515 655 820 1,010 540 515
Max length (mm) 760 930 1,210 1,230 570 1,230

Note: All lengths measured from mid eye to fork.

*  Age and sex values may not sum to totals due to rounding.
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Figure 11.-Box plot of length distributions by sex and age of early- and late-run Kenai River Chinook
salmon creel survey and inriver gillnetting program samples, 2007.
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Figure 12.-Kenai River discharge and water clarity, 16 May to 10 August 2007.

during the 5 years (2003-2007) the slot limit has been in effect and no age-1.5 fish have been
brought in to the ADF&G Soldotna office to be sealed since the greater than 55 inch TL sealing
requirement was instituted in 2003. The regulation has also reversed anglers’ long standing
tendency to selectively harvest age-1.4 Chinook salmon because some of those age-1.4 fish are
also protected by the slot limit. Among age-1.4 fish in the early run, females have been
harvested at a higher rate than males because age-1.4 males are on average larger than age-1.4
females, hence more males are protected under the slot limit than females. Also, age-1.3 fish
have been selectively harvested in the early run since 2003, another result due in part to the
imposed slot limit.
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Figure 13.-Estimated number and percent of the Kenai River Chinook salmon sport harvest
that occurs between the Warren Ames Bridge (rm 6.1) and the Chinook sonar site (rm 8.6),
1996-2007.

In 2007, the early-run Kenai River Chinook salmon sport fishery was liberalized on 12 June by
emergency order to allow bait. Effort and harvest were similar to the average effort and harvest
since the inception of the slot limit in 2003 (Eskelin 2009). Despite the early liberalization, the

early-run escapement was above the upper end of the OEG range of 5,300 to 9,000 Chinook
salmon.

There were no inseason management actions in the late-run Kenai River Chinook salmon sport
fishery. The estimated late-run sport harvest of Kenai River Chinook salmon was approximately
32% below the 5-year moving average (2002-2006) and near the historical (1976-2006) late run

average harvest. Late-run effort was the lowest since 2003 but near the historical (1976-2006)
average.

Harvest of Chinook salmon downstream of the Kenai River Chinook salmon sonar showed an
upward trend from 1996 (when the creel survey began estimating upstream and downstream of
the Chinook salmon sonar) to 2006, but declined in 2007 (Figure 13). This is due at least in part
to the decrease in the total number of Chinook salmon harvested in 2007. However, the percent
of total fish harvested that were harvested downstream of the Chinook salmon sonar also
decreased in 2007 (Figure 13), yet water clarity measurements taken at rm 8.5 were consistently
above historical averages for that section of river.
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Unguided anglers have been allowed to fish from drift boats on Mondays in the late run since
1999 and on Mondays during both the early and late runs since 2003. Mondays during the early
run have never been sampled and Mondays have not been included in the late-run regular creel
sampling since 2001, replaced instead by the single index angler count and ad hoc estimation
method. Consequently, 2002-2007 estimates of effort, catch, and harvest have a small negative
bias because they do not include Mondays, meaning the seasonal estimates are slightly larger
than the estimates presented. Harvest and effort estimates in the late run have shown an upward
trend since the inception of the “drift boat Monday” regulation in 1999. Estimates of effort and
harvest on Mondays in 2007 were substantially higher than any previous year. Prior to 2007,
Monday estimates of harvest had never exceeded 4%, whereas estimates of harvest on Mondays
in the late run in 2007 were approximately 7% of total late run harvest. Estimated effort on
Mondays in the late run in 2007 was approximately double the 5-year (2002-2006) moving
average and harvest on Mondays in the late run in 2007 was 50% greater than the 5-year
(2002-2006) moving average. This fishery is growing in popularity with anglers and should
continue to be monitored.

INRIVER GILLNETTING

From 2004 through 2006, inriver gillnetting was conducted during a 6 h period from 3 h before
low tide to 3 h after low tide. Analysis of historical sonar passage estimates revealed that fish
tend to pass the sonar more near the high tide stage than during low tide and more fish could
potentially be intercepted by gillnetting closer to high tide. Consequently, inriver gillnetting was
scheduled to begin approximately 2 h earlier in the tide stage than in previous years beginning
1 h, instead of approximately 3 h, after high tide. The sampling schedule change resulted